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Keywords: HI Language impairment Prematurity Auditory processing a b s t r a c t Hypoxia ischemia (HI; reduced blood oxygenation and/or flow to the brain) represents one of the most common injuries for both term and preterm/very low birth weight (VLBW) infants. These children experience elevated incidence of cognitive and/or sensory processing disabilities, including language based learning disabilities. Clinical data also indicate more substantial long-term deficits for HI injured male babies as compared to HI injured females. Previously, we reported significant deficits in rapid auditory processing and spatial learning in male rats with postnatal day 1 (P1), P7, or P10 HI injury. We also showed sex differences in HI injured animals, with more severe deficits in males as compared to females. Given these findings, combined with extant clinical data, the current study sought to assess a putative role for perinatal testosterone in modulating behavioral outcome following early hypoxicischemic injury in rats. Male, female, and testosterone-propionate (TP) treated females were subjected to P7 HI or sham surgery, and subsequently (P30+) underwent a battery of auditory testing and water maze assessment. Results confirm previous reports of sex differences following HI, and add new findings of significantly worse performance in TP-treated HI females compared to vehicle treated HI females. Post mortem anatomic analyses showed consistent effects, with significant brain weight decreases seen in HI male and TP-treated HI females but not female HI or sham groups. Further neuromorphometric analysis of brain structures showed that HI male animals exhibited increased pathology relative to HI females as reflected in ventricular enlargement. Findings suggest that neonatal testosterone may act to enhance the deleterious consequences of early HI brain injury, as measured by both neuropathology and behavior.
Introduction
Perinatal hypoxic-ischemic injury is a major cause of brain damage in the premature/very low birth weight (VLBW) infant (<1500 g), as well as in infants suffering from birth trauma (see review). Non-hemorrhagic HI injuries may also be seen, including re-perfusion failure and ischemic injury resulting in periventricular leukomalacia (PVL). Also prevalent in severely premature infants, PVL is associated with loss of white matter surrounding the cerebral ventricles (see Takashima et al., 2009 for review) . Risk of HI injury and neurological impairment increase with decreasing gestational age at birth (Dudink et al., 2007; Nosarti et al., 2008; see Scafidi et al., 2009 for review) . In term infants, hypoxic-ischemic incidents related to birth complications and trauma result in a different pattern of neuropathology as compared to that seem in preterm children, due to the greater vulnerability of gray matter to excitotoxicity at this age (Jensen, 2002) . Thus term HI more typically manifests as damage to gray matter structures such as the thalamus and basal ganglia (Sie et al., 2000; see McClean and Ferriero, 2004 and Fatemi et al., 2009 for review).
Hypoxic-ischemic insult to the developing brain also results in long-lasting behavioral consequences. Specifically, 25-50% of VLBW infants later show cognitive and behavioral deficits (Volpe, 2001; see van Handel et al., 2007 for review), including delayed language acquisition (Casiro et al., 1990) and deficits in verbal and
